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Abstract 



A method for sequencing a target DNA fragment in which along with amplification of the target DNA fragment, nucleic acid 
transcripts are generated using an RNA polymerase and the amplified target DNA fragments are used as templates in the 
presence of terminators for nucleic acid transcription reaction and the generated nucleic acid transcripts are analyzed, 
characterized in that the amplification of target DNA fragments and the generation of nucleic acid transcripts are carried out 
at a constant temperature is disclosed. The amplification of target DNA fragments and the generation of nucleic acid 
transcripts can be carried out around the room temperature. A DNA sequencing method using a novel method in which 
without using a thermo-resistant RNA polymerase, the amplification of target DNA fragments and generation of nucleic acid 
transcript can be carried out simultaneously in parallel is provided. 
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(54)TitIe: METHOD FOR DNA SEQUENCING 

(S4)mW<F>£1fc DNAWlfi*IS?"J*S*i* 



A method for determining the base sequence of a target DNA fragment which comprises amplifying the DNA fragment while forming 
a nucleic acid transcript by using an RNA polymerase with the use of the thus amplified DNA fragment as a template in the presence of a 
nucleic acid transcript terminator, and then analyzing the nucleic acid transcript thus obtained, wherein the amplification of the target DNA 
fragment and the formation of the transcript are effected isothermally. The amplification of the target DNA fragment and the formation of the 
transcript are effected at around ordinary temperature and the target DNA fragment can be amplified by the strand replacement/amplification 
method. According to this novel method, a DNA can be sequenced by effecting the amplification of the target DNA fragment and the 
formation of the nucleic acid transcript at the same time without resort to any thermostable RNA polymerase. 
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(h) RNA^M7-ifM^ 
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(g) DNA^y^7-t\ (h), RNA#y*5-«rflMB3*. ^o±E 

DNAWrjt (a-2) <D~v?itMmz%ir%m£^~ytzM&£ J £~z* wae 

«SW D N ABrttE?iJ&£tf D N AlSrK* &Jf *S Loo»?4^^#5lS> 

^t?DNA£>J£gffi«3£#r£ (If5 3 0*fe) I^IS-tSo 

5 



WO 99/37808 PCT/JP99/00223 



OTME3**:£lfc3*, iWLfcttWE?»tWft5 ^ t -CHWD N A»rfr*> 
*»BMtft«-5^fe-C*>S. ZOXm*. JiB»ttDNA»Jto«Nii:WI 
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r L^i-V ^«fttf> DNA/K'J 7*7 — 3 0 D N 
A/tf D t v—^ft LTtt, 0>J*.tf» Bst poUexe-kle n o 

RNA*y^7- tftt* DNA^y ^ 9— tfl-J: 9«MB$*t^DN A»rit«r 
*&*U (e) HUfi©JI*5 4«i©NTPiH»#aV (f) 

«g*4riMfc-e*>SRNAXttW»©3' **fctt\ 3' dNTPWW*** 

12 



WO 99/37808 



PCT/JP99/00223 



iy y 9i>**\fTTv 4 ii 9 - 1 X\ R NAXii 
^8E5"Jtf)ft£l-ffl''^-^'i^* 5 [Vladimir D. Axelred er al. (1985) 
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u ^^^3' dNTPs (DWLV&^-mtifcKm^&WL. wQLmvm&ztitim^ 
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Wttf»S:«e^Lr, fiS^&Sfc LTffl^?>*LfcDNAE7iJ&ft£1-3 r. 

S** A LTtTo TV ft D N A©«* £ »IME¥*©^ * ISWS 
»n*W^fclfc^T»ftK»WfcDNAO«UHEWI 

i) t 5 ?^— c7>fNc : 

(l) SDA^M-fSt)^ 
Walker, G, T. , Fraiser, M. S. , Schram, J. L , Little, M. C. , Nadeau, J. 
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G. and Malinowski, D. P. Nucleic Acids Res. 20 (1992) 1691-1696. Strand 
displacement amplification - an isothrmal, in vitro DNA amplification 
technique. 

Walker, G. T. , Little, H. C. Nadeau, J. G. and Shank, D. D. Proc. Natl. 
Ac ad. Sci. USA 89 (1992) 392-396. Isothermal in vitro amplification of DNA 
by a restriction enzyme/DNA polymerase system. 
m% (2) t hp 5 3<Di£g£Sffl\z.mirZ>i><D 

Buchman, L. L , Chumakov, P. M. , Ninkina, N. N. , Samarina, 0. P. and Georg 
iev, G. P. Gene 70 (1988) 245-252. A variation in the structure of the 
protein-coding region of the human p53 gene. 

Bl 77^-7-: 5' -CCTATCCTGAGTA (13mers, ^SId9ll#^ 1408-1420) 

B2 77^-: 3' -TGATTCAGAACCC (13mers, ttSe^I#« 1664-1676 tft 

m 

Gl 77^-7- : 

5' -Trr. A ATrr.TTr.Trr^nf ATAATACGACTCACTATAGGG CC CAATCTA CTGGGAC 

(5' m*bm^(orm»imwmmm.s 2#b©t*»: t7rna#u 
t 9 _^ nJe - *-mz, 3#g<DT» : i3 m.m P 53 mmtwrn* mi- 

1338 bftW) 

G2 77^-: 3' - TCTTATAAAGTGG GGGCTC TTCAGACCTCGCCTTAGC 

(3 * mfrbMa}<oT$kU ■■ 13 ^S: P 53 mmsm&% 1643-1655 ^i, 2# 
2) mm 

Mffi*#BsoBI : New England Biolab X <9 If A= *»*tt C/PyCGpuGEJIJSrW 
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Wrt"S 0 DNAjH'J ^y— if (Bst pol) : Epicentre J^BftAc T7RNA#'J 
^ (^§J s F644Y) : 5f£MT 7RNA^'J^ y-M<D 667 #gc7) F (7 

x^^77^>) *£«:Y (fovy) ^St^fc£^c'£IIMT7RNAtf 'J/ 

3) DNA 

t HMSDNAfcfetffct hWvft»KHT-2 9 (ATCCJ:<9 
A¥) fcffl^fco *^^»lia^p5 3DNAtt3idry>8«Wt2 7 3#iWT 
^ / g^R^H(C^^LT^6 ni^^bnTV^ (G-A'ggS) (5*$ (3) 
Murakami, Y. , Hayashi, K. , Hirhashi, S. and Sekiya, T. Cancer Res. 51 
(1991) 5520-5525. Aberration of the tumor suppressor p53 and retinoblastoma 
genes in human hepatocellular carcinomas. 

Murakami, Y. , Hayashi, K. and Sekiya, T. Cancer Res. 51 (1991) 3356-3361. 
Detection of aberrations of the p53 alleles and the gene transcript in human 
tumor cell lines by single-strand conformation polymorphism analysis. # 

m 
urn 

(l) T8B©t©ifi^bt, 9 5 e e45m'£t££i£. 3 7^1^77^ 

k hfl&^DNA^fclik h#>»tfcDNA 0.5/zg/ml 1 fil 

Gl&T/G2(10/zM) 1 Ml 

T^-'f-r— Bl&tfB2(l/zl© 1 Ml 

dGTP, dATP, dTTP 2mM) 2 M 1 

d a sap do mM) : : : 2 m 1 
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2 Ml 



GTP, ATP, UTP, CTP (#* 2mM) 



1 Ml 



4 fe&fttli^ * Kfiifc** 



: *500 mM NaCl, 100 mM Tris-HCl (pH7. 5), 100 mM MgCl 2 , 10 mM DTT j& 
**RHC-3' dGTP ImM, R6G-3' dATP 1/zM, ROX-3' dCTP 50 mM, TMR-3' dUTP 
12.5jiMft>Wfc RHC-3' dGTP, R6G-3' dATP, ROX-3' dCTPftV TMR-3' dUTP 

(2)±E (l) l£3Et-&<ak<0&fln*."C£S£ 20 Ml 45 =C, 2B#fflKJS 

f&IIBBMS BsoBI (lO^-^-yh/Ml) — 1 

DNA/KU ^7 (Bst pol) 5 n-- y h//i 1 2 m1 

T7RNA^!i^7 — if (F644Y) 25^-~y h/M 1 1 Ml 

t M&IDNA (±) Rt^kh^»t*HT2 9DNA (T) (Op5 3^3f 

73fg7^^R (CGT) "CfcSOfcttLT, TT1«^^^gH (C 
AT) UL&oTl^wt^fr^Sc 
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(1) «ttDNAltftf&J*«$tfoo % ««$Hfc»ttDNA»r>rS:»ffii:LT 

Sr^tS^t'feot, Ji|BWWDNAWf>i-0*«i:«fiME^*©^i:S:« 

(2) «WDNA»^*fiiKII*G¥*5©^i:S:, tti&ttificTfr 9 l 

(3) ti^jDN A»r>r©*««:«iinft««fet- £ 9 tT e> is#js 1 * fc« 2 ^ia« 

(4) ftBft*Blg&£ : « ^DNAHfrK"(c, DNA*"!M7--tftf>£«-RtJ t ftW 

DNAHFfM-(-*ri-'5 2S^7 ; 7^^- ((at, 7'7>r^-tt*Jis»*t-J:9 = y 

(7) (a-1) H^DNA^ia^lJ^^DNAlKfJt (fat, ^ <DD N AlSf^ 
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(fat, ifST^^-G 1M'G2©'>/K £ t-^liRNA^U ^ 7— 

(d) d AT P > dGTP, d CTP^d TT EX»*fc*lS><Z>fl|JIMfr&»e>fc 

(e) ATP, GTP, CTPRr*UTPX(*tftbOffi##a»fc#5 U if»* 

(f) 3' dATP, 3' dGTP. 3' dCTP, 3' dUTP RTJVttlb<D&Wti*bb 
5$ bMl*tiZ'Pt£ <ki> H03' y ^ * K 5 ' h U 7 

(g) DNA/-HU 1*\ 

(h) RNA#y *7-i?&f£ffl£-£> 

^0±|BDNA©fJt (a-1) (D-y7Bf&m*fi1-ZUmz~y7%BJ$.£ 

HUlS^DNA^ia^lJ^^£?DNA»f>t^lii|>SLoo^|c^^^#5 

#S>*tfc«iME^4ER*S:»HiL, fe&ifcaE^J Xg£ 

ttf D N AWJftgffi^Jft^ifc 
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(8) DNABrtt (a-1) f)K 

77^v-G 1 Rtf 7*7^ 7-G2 £^#JD N AWf jtt-^-T 7* V ¥4 X-T5IS 
(ffit, 77>f^-B 1 Y£zfyJ-?-G 1 ct 9 , ffiWDNABrJi- 
5' f|t/>^Vy^>f XL; 77^-7-B2li7 ! 7'{-7-G2 < l;») ) i^DN 

Ai^K-^to^cT)^ 5 * fljti/^^y^x-ra), &tf 

3#ifcfc J: 0 M3B! & ft5 »#JS 7 {cffiife^&o 

(9) DNAHfJt (a-1) <D-jj<DmK =■ 7 9 ^J^&ff^SE^&tfRN 
A/}< y t 1 7— VfDtiLlbto-?**— *-E*IJ«r£*, T^^-G 1 2.(0— 
^5RNA^"y ;*7 — 1ffl)fc*©7n*- ?-8d?IJ£^#- ((&L, 70^-^- 
SlJIJtt, DNAiJt (a-1) (d#*H5ia?iJ^P-T'fo5), ^oJilE^o^E- 
-^-iayiJtci: <9ftW)-TZ> RN A* 'J ^ 7— £&ffl^T8fflME¥0>l£4rfT5» 
#JS 7 tfcli 8 (cfBmco7J jsfec 

(10) DNAili- (a-i) Dffi^oglds, ^ft^ft-y 7 0i&i££W1~5@a 
mRTIRNAtfV WtztiXDZfu^r-? — ifi^JSr^^ 77^-Gl& 
15G 2<Z>-ttl J Ptu&SRNA^y * 7— trWctfx^n^-- ?-§fl?lJ£^#-(fI.L, 
7 S 7><^-G 11:^^570*- *HEflltt, DNAKfrJf (a-1) 

z-jjnyv^-t-nmtm-X'h*) , 77^-G 2 ^-^hs^d^-* 

-ffi^ijfi, DN AKffK" (a-i) t^tttSfm^^n^-^-E^Jirlpl-^fc 
5h 7)^o±ffi2^07D^-^--i^i]cov^-rtb^ i -^'(-cl;oT(0^^i!)1-?) 2 
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o/Wf«r, DN AlllrJt (a-i) (Dm^(om<D^M^^X^\ ftfeJxfc 

fee 

(1 1) SHWDNAWrJtiil* 77^~B2, 77^-Gl 

(a-2) /^y;y>rX^J:9#5>tlfcaWDNA»rJt^ (b) 77^ 
-GL (c) 77^-G2, (d) dNTPm (e) NTP*»ffftW 
( f ) 'M<Hlfi^3' dNTP R3W^<Z>#ffiT, 

(g) DNA/HM7-t\ (h) RNA^!)^7-Wffl^ ^o±E 
DNAKfrJt (a-2) <D~??te&m*GlTZMtLlZ~v9*Bi8.t$ltX. ffiiB 
«WDNAWf)i-E5«ISr^tfDNAWrM-4:«Btoo«««5^^«i4:»5Xm, 

>SlXK 

^t?D N AcoWSia^J^r^^'fe 

(12) DNAHrtf (a-1) (a-2) *©M&*«r, fflR»*«: 

m V ^CTT 5 7 ~ 1 1 tf>V 1 «Jd|B«0*jfeo 

(i 3) ^?mimtt1r*mw^*x**r**-*^*tt* <Dm 

*fctt^:^«iWk^-C&5Bt*JS 7-12 <m vffttf* 1 ^^IB«^^*feo 
(14) DNAtt^*ii*toottaME94^*#SXfi^*«W^«ltT-C 

frfrfrSfil^I 7-13 ti|B«lcO*fte 
(1 5) 3' dNTP «W«e^aW«r*i-5BI**7-l 4©V^n*»l«i-K* 
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(i6) 3' dm? mmi¥(Dmm^mn^t^m\imL<it^mmitL^m 
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